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Cell walls. Cell walls are important not only because they
serve as containers of the protoplasm but also because they en-
able the plant to assume a definite shape. If it were not for the
cell wall the protoplasm, being liquid or semiliquid, would simply
spread out on the ground, as would any other liquid. The heart-
wood of trees consists largely of thickened cell walls of dead cells
(Fig. 146). If a piece of wood is examined under a microscope, the
walls of the individual cells can be readily seen. The cell wall is
typically composed of cellulose^ which is a chemical compound
having the formula (CeHiaOs^ and be-
longing to the group of organic compounds
known as carbohydrates. Cellulose is
hard and colorless, absorbs water readily,
and is insoluble in water. Cotton and
filter paper are very good examples of
nearly pure cellulose. Cellulose is well
suited to the formation of cell walls, be-
cause it is rather hard and strong and
because water can pass through it. Owing
to its hardness and strength it gives firm-
ness and strength to the cell wall. Since
water is one of the essential constituents
of plant cells, it is of great importance that
the cell wall should be of some substance through which water can
pass, so that water can readily enter a cell or pass from cell to cell.

As a constituent of wood and of fibers such as cotton, linen, etc.
cellulose has always been of great value to man. Within recent
years cellulose as a chemical substance has come into great promi-
nence hi the manufacture of such articles as cellophane, rayon,
cellulose lacquers, high explosives, etc.

Cells that are specialized for certain purposes sometimes have
in the cell wall other substances in addition to the cellulose. Cell
walls that are considerably thickened, so as to give great strength,
frequently contain a substance known as lignin. Such cells are
said to be lignified. Wood is composed largely of lignified cells
Water passes through lignin very readily, so that the addition of
lignin strengthens the wall without greatly interfering with the
passage of water through it. Cells that are on the outside of plants

FIG. 11. A section of a
group of cells from an
onion root tip. ( X 600)